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PPI  model  specialized  to  making  reference  scenes  for  a terminal  guidance  system 
(using  the  Correlatron*) . 

The  results  obtained  have  shown  the  simulated  radar  images  to  be  accurate 
representations  of  the  ground  scenes  at  the  microwave  frequencies  they  modeled. 
The  comparisons  were  shown  to  be  very  favorable.  Preliminary  results  of  the 
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Data  base  construction  techniques  are  also  discussed.  Alternate  input 
intelligence  data  sources  (high-resolution  aerial  photographs,  maps,  infra-red) 
for  feature  extraction  are  reviewed.  A conceptual  design  for  an  interactive 
feature  extraction  system  is  discussed. 


*Correlatron  is  the  name  of  a two-dimensional  cross-correlation  measuring 
device  manufactured  by  Goodyear  Aerospace.  The  ETL  has  a Correlatron  in- 
stalled in  a test  configuration. 
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scanning  photodiode  arrays  and  adaption  to  specific  film  scanning  and 
spectrum  sampling  requirements. 


This  work  demonstrates  the  basic  metric  equivalence  between  HOPS  and 
conventional  OPS.  It  also  demonstrates  the  advantages  of  the  HOPS 
configuration  for  OPS  measurement.  Several  configurations  of  HOPS 
have  been  evaluated.  A design  using  linear,  self-scanned  photodiode 
arrays  with  parallel  optical  trains  is  recommended.  This  report  pre- 
sents detailed  analysis  and  measurements  supporting  HOPS  as  a highly 
practical  approach  to  OPS  scanning. 
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or  incomplete.  Very  little  detail  is  given  about  the  chemistry, 
mechanisms,  and  processes  of  these  materials  with  a view  toward 
developing  particular  materials  for  use  in  holography.  An  objective 
of  this  report  is  to  describe  these  aspects  of  the  recording  materials 
in  a way  that  will  aid  in  their  future  development  and  use  in  holography. 

Over  100  references  were  reviewed  that  treat  electrostatic 
imaging  materials,  photoresists,  hardened  dichromated  gelatin,  photo- 
polymers, photochromic  materials,  and  bleached  silver  halide  materials. 
Subcategories  include  Scott  Graphics  TEP  film;  photoplastic  film; 
diazos,  diazo-oxides  and  azides;  Shipley's  AZ  1350  positive  photoresist; 
Hughes-NRC,  DuPont  and  Bell  Laboratories  photopolymers;  photochromic 
lithium  niobate;  and  different  halide  bleaches  for  silver  halide  bleached 
holograms . 

The  report  compares  a number  of  the  characteristics  of  the 
different  classes  of  holographic  recording  materials.  Problems  asso- 
ciated with  the  recording  materials  are  described,  and  those  material 
properties  that  enable  use  in  important  applications  are  pointed  out. 

The  not  too  well  known  chemistry  of  certain  well  known  recording 
materials  is  also  described. 
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An  automatic  cartographic  feature  extraction  system  (ACES)  is  sketched 
which  represents  a best  framework  for  continuing  development  on  this 
difficult  problem  given  current  achievements.  A systems  approach  is 
taken  with  first  consideration  given  to  desired  outputs  and  available 
inputs.  It  is  concluded  that  input/output  technology  is  far  in  advance 
of  technology  available  for  interpretation  of  the  data.  Emphasis  is 
placed  on  the  use  of  knowledge  by  ACES  during  automatic  interpretation 
of  imagery.  Many  types  of  knowledge  typically  used  by  humans  appear 
difficult  to  engineer  into  automatic  processes.  Use  of  positional 
knowledge  encoded  in  a geographic  data  base  (GDB)  is  selected  as  the 
most  promising  avenue.  Proposals  are  given  for  future  research  work  in 
that  direction. 
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revision  to  the  Standard,  were  also  contacted 


Major  conclusions  regarding  individual  tests  included:  lack  of  co- 
ordination among  tests  which  include  temperature;  lack  pf  coordination 
and  guidance  among  single-and  multiple-factor  tests;  lack  of  guidance 
for  corrective  action  following  test  failure;  and,  inadequacy  of  test 
guidance . 

Major  conclusions  dealing  with  overall  testing  included  lack  of  a means 
of  reflecting  in  present  procedures  the  impact  of  differences  in  en- 
vironmental requirements  factors  such  as  stage  of  testing  in  the  ac- 
quisition process,  use  environment,  and  type  of  equipment;  and,  lack 
of  consistency  in  applying  test  limits. 

Recommendations  included  need  to  address  factors  impacting  on  environ- 
mental test  specification  development;  need  for  coordination,  correla- 
tion, and  test  selection  criteria;  and  need  for  combined  factors  test 
sequencing.  A major  recommendation  was  the  need  to  develop  guidance 
in  the  form  of  a logical,  step-by-step  approach  which  will  ensure  that 
the  developer  or  planner  will  consider  all  factors  and  aspects  bearing 
on  the  development  of  environmental  test  specifications  and  plans  for 
his  equipment. 
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that  limited  dynamic  range  will  preclude  their  use  as  a medium  for  storing 
multiple  continuous  tone  images. 
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The  Topographic  Support  System  (TSS)  is  intended  to  supply  all  of  the  Army's 
requirements  for  topographic  and  military  geographic  information  during  a short, 
high  intensity  combat  situtation.  The  purpose  of  the  System  Analysis,  which 
is  described  in  this  report,  was  to  determine: 
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- To  locate  "bottlenecks,"  (if  any),  in  the  TSS 
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A discrete  events  System  Simulation  Model  was  utilized  as  the  analysis 
tool.  The  language  is  one  that  is  commonly  used  in  the  analysis  of 
large-scale  assembly  and  production  facilities,  warehousing  operations 
etc. 


A "scenario,"  consisting  of  39  different  product  requests,  together  with 
their  frequency  of  occurrence,  priority,  number  of  originals  and  final 
copies,  etc.,  was  generated.  These  products  requests  were  entered  into 
the  TSS  at  the  rate  of  three  per  hour  for  a 144-hour  period,  both  to 
simulate  the  high  intensity  combat  environment  and  also  to  stress  the 
system. 


The  TSS  configuration,  as  of  January  1978,  was  simulated  utilizing  the 
CDC  6600  computer.  Under  capacity  was  found  in  Drafting  and  through- 
put problems  were  found  in  the  production  of  products  which  utilize 
aerial  imagery.  Drafting  capacity  was  then  doubled,  and  the  under 
capacity  was  eliminated.  Doubling  of  two  other  Modules,  containing 
photo  processing  type  equipments,  improved  throughput  considerably,  but 
did  not  result  in  achieving  adequate  production  rates. 


Upon  detailed  examination  of  the  results,  it  became  apparent  that  the 
problem  with  Image  Based  Products  resulted  from  intermediate  products 
recycling  through  the  same  equipments.  Often  these  equipments  were 
located  in  different  Modules,  further  increasing  delays. 


Minor  modifications  were  made  to  four  Modules,  in  some  cases,  adding 
equipments,  in  other  cases,  merely  moving  equipments.  Simulating  this 
configuration,  the  production  of  the  Image  Based  Products  improved 
-.iikedly,  but  throughput  remained  unacceptable. 


Piiiilly,  an  Interactive  Graphics  System  was  substituted  for  one  of  the 
-siting  modules,  an  Analytical  Stereoplotter  Module  was  added,  and  the 
simulation,  again,  re-run.  The  Interactive  Graphics  had  no  significant 
effect  on  drafting  production.  Analysis  revealed  that  this  was  a result 
of  the  assumption  made  that  the  TSS  would  not  be  provided  with  a digital 
data  base. 


The  Analytical  Stereoplotter  is  significantly  increased  the  Production 
Rate  of  the  TSS. 


Although  the  simulations  were  equipment-oriented,  detailed  analysis  of 
the  data  indicated  that  some  of  the  remaining  problems  might  be  due  to 
personnel  distributions  and  procedures.  The  July  1978  configuration  of 
the  TSS  will  be  simulated  in  a model  which  will  allow  re-distribution  of 
personnel.  The  results  of  these  simulations  should  show  an  improvement 
in  throughput. 


I 


It  is  concluded  that  the  TSS,  as  currently  configured,  can  meet  some 
quick  response  reques's.  With  major  reconfiguration,  which  would  make 
the  TSS  product -oriented,  it  should  be  able  to  meet  all  requests  in  less 
than  48  hours  in  an  intense  combat  environment. 
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